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(57)Abstract: 

PROBLEM TO BE SOLVED: To keep the production balance between 
production processes in a production equipment comprising continuous 
production processes. 

SOLUTION: Production is instructed to a production equipment 20 based 
on the production plan stored in a production plan information storage part 
11. The production result is stored in a production result information 
storage part 14. An in-process production balance prediction part 15 
predicts the future production condition from the production result based 
on the production plan. A production plan changing part 1 7 changes the 
production plan from the operation restriction stored in an operation 
restriction information storage part 1 6 and the future production condition. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A production-planning storage means to be production-control equipment which manages production with a 
production facility which consists of two or more continuous production processes, and to memorize information about 
production planning, A means of communication which transmits information about said memorized production 
planning to at least one production process of said production facility, An acquisition means to acquire information 
about actual production from at least one production process of said production facility, It is production-control 
equipment with which it has a prediction means to predict a future production condition, based on information about 
said production planning, and information about said acquired actual production, and said production facility produces 
based on said transmitted information. 

[Claim 2] Production-control equipment according to claim 1 further equipped with a modification means to change 
information about said memorized production planning, based on said production condition of the predicted future. 
[Claim 3] It is production-control equipment according to claim 2 which changes information about said production 
planning according to information for changing information having further an information storage means to memorize 
information for changing information about said production planning, and concerning [ said modification means ] said 
production planning. 

[Claim 4] A step which is the production-control method of managing production with a production facility which 
consists of two or more continuous production processes, and memorizes information about production planning, A step 
which gives production directions to said production facility based on information about said memorized production 
planning, A step which predicts a future production condition from information about actual production by which 
acquisition was carried out [ above-mentioned ] from said production facility based on a step which acquires 
information about actual production, and information about said memorized production planning, A production-control 
method equipped with a step which changes information about said memorized production planning based on 
predetermined conditions from said production condition of the predicted future. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About production-control equipment and a method, especially this 
invention corrects the gap between production planning and actual production in the steel industry, and relates to the 
production-control equipment and the method of making it reflect in subsequent production. 
[0002] 

[Description of the Prior Art] In management of the production performed with the production facility which consists of 
two or more continuous production processes, when it generated as a result of real operation of collapse of the time 
delay from the original production planning and the production balance between each production process, the 
availability fall of the production process depended on the need waiting to degree production process between each 
production process or the supply waiting from a before production process had arisen. For this reason, it was difficult 
for each production process to be unable to perform operation stabilized by the stable load, but to stabilize it, and to 
produce a quality product. 

[0003] In response to the operation track record at the time of a problem arising, the production-planning planning 
method was again looked over by the help at the time of next production-planning planning as a solution when collapse 
of delay from production planning and production balance occurs in this way conventionally. 
[0004] Moreover, the method of coping with it in such a case is indicated in JP,2-36037,A shown below, JP,2- 
100861 A JP,6-61699,A, and JP,6-143105,A. 

[0005] The control method of the mechanism directions sequence indicated by JP,2-36037,A is a method of changing 
mechanism directions sequence, as the excess of stock of a limited-production-with-a- wide- variety product and **** are 
supervised, and a too little product has priority over an excessive product and is produced. 

[0006] In case the production-control method indicated by JP,2- 100861, A throws the components for manufacturing a 
product into Rhine, it is a method which changes automatically work-program time of day and working hours so that the 
Rhine balance may be maintained. 

[0007] The production-planning modification method indicated by JP,6-61699,A is a method of planning the production 
achievement within time for delivery, by supervising a halt of the machine in a production site, planning symmetry of 
the production to another stopped machine from a machine, and changing production planning automatically. 
[0008] The production control system indicated by JP,6-143105,A is a system which predicts the product produced by it 
no longer to be a stockout in down-stream Rhine where a product is produced using the components of upper Rhine to 
generating of the trouble in two or more upper Rhine which produces components, and corrects production planning of 
upper Rhine or down-stream Rhine. 
[0009] 

[Problem(s) to be Solved by the Invention] However, it is said that the conventional production-control method pours a 
production process product when [ another ] there is stock to a bottom production process in order to prevent it being the 
requisite that inventory equipment sufficient between each production process exists, and the production facility of the 
bottom production process produced by production-line halt of a top production process etc. being in a waiting state. 
Therefore, when managing a production facility without sufficient equipment for stock among two or more continuous 
production processes, there is a limit in preventing the latency time of a bottom production process arising by the 
conventional method. 

[0010] Moreover, especially the conventional production-control method is not taken into consideration about a plan 
substitute of the production facility of a bottom production process. It is very difficult to grasp a future production 
condition exactly, to change production planning with a help, and to aim at maintenance of production balance, and 
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reservation of stable operation in the^&ipment which performs frequently a substitute like the production facility 
for producing a wide variety in limited amounts with the same production line, with the activity which requires a great 
man day and high technology. 

[001 1] Made in order that this invention might solve such a trouble, that purpose is offering the production-control 
equipment and the method of grasping a future production condition exactly. 

[0012] Even if other purposes of this invention do not have inventory capacity sufficient between each production 
process, they are offering the production-control equipment and the method of minimizing the latency time in each 
production process, and maintaining the production balance between each production process. 
[0013] 

[Means for Solving the Problem] A production-planning storage means for production-control equipment according to 
claim 1 to be production-control equipment which manages production with a production facility which consists of two 
or more continuous production processes, and to memorize information about production planning, A means of 
communication which transmits information about memorized production planning to at least one production process of 
a production facility, Having a prediction means to predict a future production condition based on an acquisition means 
to acquire information about actual production from at least one production process of a production facility, information 
about production planning, and information about acquired actual production, a production facility produces based on 
transmitted information. 

[0014] According to invention according to claim 1, a future production condition is predicted based on information 
about memorized production planning, and information about acquired actual production. Thereby, an equipment user 
can grasp a production condition exactly. 

[0015] Production-control equipment according to claim 2 is production-control equipment according to claim 1, and is 
further equipped with a modification means to change information about memorized production planning, based on a 
predicted future production condition. 

[0016] According to production-control equipment according to claim 2, information about production planning is 
changed based on a predicted future production condition. Even if there is not inventory capacity sufficient in each 
production process by this, the latency time in each production process can be minimized, and production balance 
between each production process can be maintained. 

[0017] Production-control equipment according to claim 3 is production-control equipment according to claim 2, it has 

further an information storage means to memorize information for changing information about production planning, and 

a modification means changes information about production planning according to this information. 

[0018] According to invention according to claim 3, information about production planning is changed according to 

memorized information. It becomes possible to change information about production planning efficiently thereby more 

exactly. 

[0019] A step which a production-control method according to claim 4 is the production-control method of managing 
production with a production facility which consists of two or more continuous production processes, and memorizes 
information about production planning, A step which gives production directions to a production facility based on 
information about memorized production planning, Information about production planning remembered to be the step 
which acquires information about actual production from a production facility, Based on information about acquired 
actual production, it has a step which predicts a future production condition, and a step which changes information 
about memorized production planning from a predicted future production condition based on predetermined conditions. 
[0020] According to invention according to claim 4, based on information about memorized production planning, a 
future production condition is predicted from information about acquired actual production. Based on a future 
production condition furthermore predicted, information about production planning is corrected according to memorized 
information. Thereby, an equipment user grasps a future production condition exactly, and it becomes possible to 
correct information about production planning more exact more efficiently if needed. 
[0021] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the configuration of the production-control 
equipment in the steel industry which is one of the gestalten of operation of this invention. A whole configuration is 
described with reference to drawin g 1 . 

[0022] This production-control equipment which manages production with a production facility 20 consists of the 
production-planning information storage section 1 1, the production-planning directions section 12, the actual production 
collection section 13, the actual production information storage section 14, the production process production balance 
prediction section 15, the operation constraint information storage section 16, the production-planning modification 
section 17, the production-planning information-display section 18, and the actual production information-display 
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section 19. Production-control equip^^t 1 consists of storage, such as CPU, and ROM, input units, such as a 
keyboard and a mouse, and displays, such as CRT, as the whole. 

[0023] Moreover, a production facility 20 serves as a configuration as shown in d rawin g 2 . The production facility of 
this drawin g 2 consists of billet continuous casting equipment (production process 1) 201, tube-manufacturing rolling 
equipment (production process 2) 203, and an automatic warehouse 202 between both production processes. It is 
equipment which carries out a quality governing, casts melted iron (pig-iron) in billet continuous casting equipment 201 
here so that specification may be suited, cuts to the length as specification here, and manufactures a billet (cast piece). 
[0024] In tube-manufacturing rolling equipment 203, it is equipment which rolls out a billet through several sorts of 
equipment (housekeeping of each equipment differs according to specification), and manufactures a pipe. In an 
automatic warehouse 202, since a billet is not necessarily manufactured at a production process 1 by the order used at a 
production process 2 on the character of equipment while absorbing the production capacity difference (the production 
process 2 is later) of a production process 1 and a production process 2, it is the equipment which takes a 
synchronization so that the billet made at the production process 1 may be directly delivered to a production process 2 
as much as possible. A product is poured by the serial in the direction of a production process 1, an automatic 
warehouse, and a production process 2. 

[0025] Next, the outline of actuation of this equipment is described. First, production-planning information is inputted 
into the production-planning information storage section 11. The production-planning directions section 12 gives 
directions to each production process of a production facility 20 based on the production-planning information 
memorized by the production-planning information storage section 1 1 . Based on these directions, production of a 
product is actually performed by the production facility. The actual production of a product is collected by the actual 
production collection section 13 as actual production information, and is memorized by the actual production 
information storage section 14. The production process production balance prediction section 15 predicts the initiation 
schedule time of day and termination schedule time of day of the production performed in the production-planning 
information storage section 1 1 and the actual production information storage section 14 by each production process 
based on the production-planning information and actual production information which are memorized, respectively. 
[0026] If the production-planning modification section 1 7 judges whether the production balance between drawing and 
a production process can hold the termination schedule time of day of the production performed by each production 
process obtained by the production process production balance prediction section 15 and has necessity, it will change 
production planning of each production process. 

[0027] The operation constraint information storage section 16 memorizes beforehand the constraint which is needed on 
operation as operation constraint information. Operation constraint information can be inputted and changed with an 
input unit etc. Based on operation constraint information, the production-planning modification section 17 adds 
modification so that operation constraint may be protected. The production-planning information memorized by the 
production-planning information storage section 1 1 and the actual production information memorized by the actual 
production information storage section 12 are displayed on the production-planning information-display section 18 and 
the actual production information-display section 19, respectively. 

[0028] Concrete actuation of each part is explained below at details. The production-planning information storage 
section 1 1 memorizes the production-planning information on each production process. Production-planning 
information consists of the production ranking of each product within the order of production of the product group unit 
which carried out grouping by each production process in consideration of housekeeping of the production facility for 
producing a product, what has the same product type, or a product group, production initiation schedule time of day of 
each product, production termination schedule time of day, etc. 

[0029] The production-planning directions section 12 directs production planning to each production process of a 
production facility based on the production-planning information memorized by the production-planning information 
storage section 11. 

[0030] The actual production collection section 13 collects the actual production information from each production 
process of a production facility. Actual production information consists of production start time of each product in each 
production process, production end time, etc. 

[0031] The actual production information storage section 14 memorizes the actual production information collected by 
the actual production collection section 13. 

[0032] The production process balance prediction section 15 will predict production balance what the production 
condition of the product in each production process becomes henceforth, if production is continued using the actual 
production information memorized by the production-planning information memorized by the production-planning 
information storage section 1 1 and the actual production information storage section 14 with current production 
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planning. In the production-control dj^pment which manages production of t^|roduction facility 20 of drawin g 2 , 
the production process balance prediction section 15 performs processing shown in the flow chart of drawin g 3 
whenever the information memorized by the actual production information storage section 14 is updated. Draw ing 3 is a 
flow chart which shows the outline of the processing which predicts the time of day which starts production of each 
product produced by production planning, and the time of day to end. 

[0033] The processing performed with the flow chart shown in drawin g 3 is as follows. At the production termination 
schedule time of day (A) of a production process 2, the time amount which added the time amount (this time amount is 
computed from production-planning information) which production at the original production-planning top production 
process 2 takes at the production initiation schedule time of day of a production process 2 is substituted for a production 
process 2 to the product actually produced next (step 151 (a step is abbreviated to S below)). 
[0034] Next, it is judged whether there is any product of the schedule produced by the degree of this product at a 
production process 2 (SI 52). This routine will be ended if there is such no product (it is No at SI 52). If there is such a 
product (it is Yes at SI 52), the production termination schedule time of day (A) of the production process 2 acquired in 
SI 5 1 5 the time of day when the product of the schedule produced by the degree of this product at a production process 2 
ended production at a production process 1, or the time of day (B) which is due to be ended will be compared (SI 53). 
[0035] With [ (A) ] (B) more than (it is Yes at SI 53), (A) is substituted for a production process 2 at the production 
initiation schedule time of day of the product of the schedule produced next (SI 54). If (A) is smaller than (B) (it is No at 
S153), (B) will be substituted for a production process 2 at the production initiation schedule time of day of the product 
of the schedule produced next (SI 55). At a production process 2, the production initiation schedule time of day in the 
production process 2 of each product which is not actually produced yet and production termination schedule time of 
day are computable by repeating the same step (SI 51 -SI 55) to the product of the schedule produced further next at this 
production process 2. 

[0036] The operation constraint information storage section 16 memorizes the operation constraint information which is 
the information which must be kept on operation to the production performed in each production process of a 
production facility. Operation constraint information consists of decision conditions showing the criteria of whether 
production balance is held, and a constraint at the time of changing production planning. As decision conditions, the 
inventory capacity between each production process, the time amount which a plan substitute takes, the product of each 
production process, the conditions about the plan substitute by the product group unit, etc. are mentioned as constraints, 
such as maximum of the time amount from which a product serves as waiting for production between each production 
process. 

[0037] If the production-planning modification section 17 is required, it will draw up new production planning and will 
make the production-planning information storage section 1 1 memorize the information by the production process 
production balance prediction section 15 using the operation constraint information memorized by the information and 
the operation constraint information storage section 16 which show the production balance between each predicted 
production process. Thereby, production planning of the production-planning information storage section 1 1 is changed. 

[0038] In the production-control equipment which manages production, the production-planning modification section 17 
performs processing shown in the flow chart of drawing 4 . Drawing 4 is a flow chart which shows the outline of 
processing of changing production planning in the production process of each product. 

[0039] The processing performed with the flow chart shown in drawin g 4 is as follows. Here, decision whether 
production balance is held exists [ whether the time amount in a production process 1 which waits for termination of 
production exists / the product of the schedule produced at a production process 2 /, and ], or (decision conditions of 
operation constraint information) it is carried out. 

[0040] First, processing here will be ended if the latency time the product of the schedule actually produced next at a 
production process 2 judges it to be whether the time amount in a production process 1 which waits for termination of 
production exists (S(decision whether production balance is held) 171) does not exist (it is No at SI 71) (if production 
balance is held). If the conditions (constraint of operation constraint information) shown in the following S172-S177 
will be judged if it exists (it is Yes at SI 71) (if production balance has collapsed), and any one is set to Yes The order of 
production in the production process 2 of a product in a production process 1 of waiting for termination of production is 
changed after the product production at the production-planning top production process 1 is already due to correspond to 
a monograph affair and to end (S(generating of the latency time is prevented by delaying order of production) 178). 
Although the conditions of S172-S1 77 are shown below, these serve as a step number with the higher, smaller thing of 
priority on the occasion of production-planning modification. 

[0041] (SI 72) Is there any product with which the attribute in a large product group, an inside product group, and a 
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small product group is due to be the ^|e with a product and to end productio^^the production-planning top 
production process 1? 

[0042] (S 1 73) Is there any product with which the attribute in a large product group and an inside product group is due 
to be the same with a product and to end production at the production-planning top production process 1? 
[0043] (S 1 74) Is there any product with which the attribute in a large product group is due to be the same with a product 
and to end production at the production-planning top production process 1? 

[0044] (SI 75) Is the product which is due for the attribute in a large product group, an inside product group, and a small 
product group to be the same, and to end production at the production-planning top production process 1 in previous 
production planning further? 

[0045] (SI 76) Is the product which is due for the attribute in a large product group and an inside product group to be the 
same, and to end production at the production-planning top production process 1 in previous production planning 
further? 

[0046] (SI 77) Is the product which is due for the attribute in a large product group to be the same, and to end production 
at the production-planning top production process 1 in previous production planning further? 
[0047] Moreover, when any conditions are set to No, since a plan cannot be received further, processing is ended. 
Furthermore, it judges whether the time amount in a production process 1 which waits for termination of production 
newly exists by modification by SI 78 to the product which was due to be produced next at a production process 2 
(SI 79). (decision whether production balance is held to new production planning) If it ends if the latency time does not 
exist (it is No at SI 79), and it exists, the same processing as S172-S179 will be performed (being SI 79 Yes). 
[0048] Drawin g 5 and draw in g 6 are drawings for explaining the example of the processing performed with the 
production-control equipment of drawing 1 . The same component as drawing 1 attaches and shows the same sign. 
[0049] By these examples, the production facility shown in drawing 2 is used. Moreover, as an element of decision of 
production balance, the product of the schedule produced at a production process 2 chooses the latency time in a 
production process 1 which waits for termination of production. Suppose that it is equivalent to production balance 
being held that this latency time does not exist, and it is equivalent to production balance not being held that this latency 
time exists. Furthermore, the product group of a production process 1, an intermediate product, the large product group 
of a production process 2, an inside product group, and a small product group shall express the classification by the 
difference among the conditions of heat treatment of the component of a billet, the detailed component range of a billet, 
the outer diameter of a pipe, the thickness of a pipe, and a pipe as an example, respectively. 
[0050] The example shown in drawin g 5 is explained. The production-planning information memorized by the 
production-planning information storage section 1 1 A 1 , B f , C\ D ? and E' which become each intermediate product of 
final products A, B, C, D, E, and F in a production process 1, and F* are divided into a product group "X" and "Y", and 
are produced, In the production initiation schedule time of day of each of that intermediate product, production 
termination schedule time of day, and a production process 2 The products A and B belonging to a large product group 
"alpha", an inside product group "**", and a small product group "1", a large product group "beta" and an inside product 
group ~ " ~ the products D and E which are and belong to "and a small product group "1", a large product group "beta", 
and an inside product group ~ " ~ it consists of obtaining and producing "and the products C and F belonging to a small 
product group "1 ", and the production initiation schedule time of day of each of that product and production termination 
schedule time of day. 

[0051] The actual production information memorized by the actual production information storage section 14 The 
product of A 1 and B f which become each intermediate product of the final products A, B, and C belonging to a product 
group X in a production process 1, and C was completed, The production start time of A' as the track record, B\ and C, 
and production end time, In that it is the middle of D ! and E* used as each intermediate product of the final products D, 
E, and F belonging to a product group Y, and F' being production, the production start time of product D f as the track 
record, E', and F 1 , and a production process 2 It consists of that production of the products A and B belonging to a large 
product group "alpha", an inside product group "**", and a small product group "1" was completed, and A as the track 
record, the production start time of B and production end time. 

[0052] Using the production-planning information and actual production information which were shown above, by 
continuing production with the production sequence of current production planning, the production process production 
balance prediction section 15 predicts the production initiation schedule time of day in the production process of each 
product, and production termination schedule time of day, and predicts what a production condition becomes. 
According to production-planning information, the production termination schedule time of day of D 1 and E' which are 
the intermediate product of the final products D, E, and F belonging to the product group "Y" in a production process 1, 
and F 1 is "1 1 :30." The production end time of D' and E' which were predicted by actual production information, and F 1 is 
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"12:00", and has produced the delay ^^30 minutes, consequently, in the prod^bn process production balance 
prediction section 15 Processing shown by drawing 3 is performed and the production initiation schedule time of day of 
D, E, C, and F and production termination schedule time of day belonging to a large product group "beta" which are 
produced using intermediate product D 1 , E', C, and F' at a production process 2 are predicted. By this In case D is 
produced, the latency time (time amount after production of Product B is completed in a production process 2 until 
production of Product D is started) as a production balance element predicts generating for 30 minutes. The information 
(information which is restrained in case the information and production planning for maintenance of production balance 
are changed) which restrains the following operation is memorized by the operation constraint information storage 
section 16. 

[0053] It is "each product of the schedule produced at a production process 2 of the latency time in a production process 
1 which waits for termination of production must be 0" (information for maintenance of production balance) (equivalent 
to S171 of drawin g 4). 

It is if the attribute of a large product group, an inside product group, and a small product group is the same, 

modification of the production sequence of the product belonging to the attribute is "free" (information which is 

restrained in case production planning is changed) (equivalent to SI 72, SI 73, and SI 74 of drawing 4 ). 

"If production planning of the same attribute occurs further previously when it is impossible to set the latency time to 0, 

even if it changes production sequence of a product with the same attribute of a large product group, an inside product 

group, and a small product group, it is possible to change the order of production there." (information which is 

restrained in case production planning is changed) (equivalent to SI 75, SI 76, and SI 77 of drawin g 4 ) 

In practice, that by which such information was conditioned finely is used like drawin g 4 as conditions in the case of 

production-planning modification in the production-planning modification section 17. 

[0054] the production-planning modification section 17 ~ the result of processing in the production process balance 
prediction section 15 ~ the large product group "beta" in a production process 2, and an inside product group - " - after 
it is and "and the product D belonging to a small product group "1" end production at a production process 1, it knows 
that the latency time until it starts production at a production process 2 will be due to occur for 30 minutes. This is 
contrary to the operation constraint information "each product of the schedule produced at a production process 2 of the 
latency time in a production process 1 which waits for termination of production must be 0." The production-planning 
modification section 17 changes production planning under a limit of the constraint "modification of the production 
sequence of each product belonging to that attribute is free if the attribute of a large product group, an inside product 
group, and a small product group is the same", in order to fill this constraint (that is, production balance is held). 
[0055] If it changes according to this constraint, the production sequence of D->E->C->F will be set to C->E->D->F 
through E->C->D->F. In case production planning is changed, the production-planning modification section 17 checks 
that production balance is held in this way by this modification, and if required, it will continue and repeat modification. 
Thus, the changed production-planning information is stored in the production-planning information storage section 11, 
and subsequent production is performed. 

[0056] The example shown in draw ing 6 is explained. Here, actuation of the production process production balance 
prediction section 1 5 and the production-planning modification section 1 7 is mainly explained. The operation constraint 
information memorized by the operation constraint information storage section 16 presupposes that it is the same as that 
of the example shown in drawin g 5 . 

[0057] Using the production-planning information 1 1 and the actual production information 14 in drawing, by 
continuing production with the production sequence of current production planning, the production process production 
balance prediction section 15 predicts the production initiation schedule time of day in the production process of each 
product, and production termination schedule time of day, and predicts what a production condition becomes. 
According to production-planning information, the production termination schedule time of day of E ! and F' which is the 
intermediate product of the final products E and F belonging to the product group " Y" in a production process 1 is 
"1 1:30." According to actual production information, the production end time of E 1 and F' is "12:00", and has produced 
the delay for 30 minutes, consequently, in the production process production balance prediction section 15 Again with E 
and F belonging to the large product group "beta" and inside product group "**" which perform processing shown by 
drawin g 3 and are produced using intermediate product E 1 and F 1 at a production process 2, and a small product group 
"1" in production planning It is. the large product group "gamma" which is due to start production after these [ E and F ] 
in a production process 2, and an inside product group - " ~ with "and C belonging to a small product group "2" In case 
production initiation schedule time of day with D belonging to a large product group "beta", an inside product group 
"**", and a small product group "2" and production termination schedule time of day are predicted and E is produced by 
this, the latency time as a production balance element predicts generating for 30 minutes. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/22/2003 



Page 7 of 7 

[0058] As a result of processing, thef^duction-planning modification sectiorl^ knows that the latency time until it 
starts production at a production process 2 will be due to occur for 30 minutes, after the product E belonging to the large 
product group "beta" in a production process 2, an inside product group "**", and a small product group "1" in the 
production process production balance prediction section 15 ends production at a production process 1. This is contrary 
to constraint of the production balance "each product of the schedule produced at a production process 2 of the latency 
time in a production process 1 which waits for termination of production must be 0." The production-planning 
modification section 17 tries modification of production planning, in order to avoid this constraint. Although existence 
of the product which suits the constraint in the case of modification is needed for modification, what fills constraint of 
previous production balance in the product which suits the constraint in the case of modification "modification of the 
production sequence of each product belonging to the attribute is free if the attribute of a large product group, an inside 
product group, and a small product group is the same" does not exist. 

[0059] Furthermore, if production planning of the same attribute occurs further previously when it is impossible to set 
the latency time to 0 even if it changes production sequence of a product with the same attribute of "large product group, 
an inside product group, and a small product group if the constraint in the case of modification is followed It turns out 
that what fills constraint of previous production balance exists in the product which suits the constraint thing" which can 
change the order of production there. If production planning is changed according to this, the production sequence of E- 
>F->C->D will serve as C->D->F->E through F->C->D->E. In case production planning is changed, the production- 
planning modification section 17 checks that production balance is held in this way by this modification, and if required, 
it will continue and repeat modification. Thus, the changed production-planning information is stored in the production- 
planning information storage section 1 1 , and subsequent production is performed. 

[0060] With the gestalt of this operation, since production planning can be made to change on real time, the 
effectiveness of a production control improves. Moreover, since modification of production planning of the product 
group unit which carried out the grouping of each product according to the contents, such as the plan substitute, is 
attained using operation constraint information, the effectiveness of processing improves. 

[0061] In addition, although the production process 1 which hits a top production process changed production planning 
of a production process 2 with the gestalt of the above-mentioned implementation compared with the production process 
2 which hits a bottom production process since the load was small, you may make it change production planning of a 
production process 1, when comparable [ the load of a production process 1 and a production process 2 ] or the load of a 
production process 1 is large. 
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